Transport and metabolism of glucose by renal proximal tubular cells in primary culture.
A highly purified suspension of rabbit proximal tubules was cultured in a hormone-supplemented serum-free medium. This primary culture yielded a homogeneous population of cells that demonstrated functional and morphological polarity in mono-layers. The characteristics of the Na-dependent glucose transporter in the luminal membrane were studied by measuring the uptake of alpha-methylglucoside (AMG). The kinetics of Na-dependent AMG uptake were consistent with a single saturable system with an apparent Km of 0.8 mM and Jmax of 0.14 nmol X mg-1 X min-1. AMG permeability was 0.10 microliter X mg-1 X min-1. Uptake was inhibited 95% by 0.1 mM phlorizin and by removal of sodium. The stoichiometry of Na/glucose interaction with the carrier was 2:1. These characteristics are typical of the characteristics described for the late proximal tubule. To examine whether the glucose that enters the cell across the luminal membrane is incorporated into the metabolic pool of the cell, we studied the oxidation of [14C]glucose to 14CO2 in the absence and presence of phlorizin. Significant decarboxylation of [1-14C]glucose and [6-14C]glucose was observed, consistent with the existence of aerobic metabolism and a hexose monophosphate shunt. In the presence of 0.1 mM phlorizin, uptake and oxidation of D-glucose were inhibited to an identical degree, suggesting that luminal uptake is a rate-limiting step in the oxidation of glucose by these proximal tubular cells. These studies indicate that proximal tubular cells in primary culture utilize glucose as an energy source and that the glucose derived from transport across the luminal membrane is incorporated into the metabolic pool of the cell.